Blood-brain barrier disruption results in delayed functional and structural alterations in the rat neocortex.
Disruption of the blood-brain barrier (BBB) is a characteristic finding in common neurological disorders. Human data suggest BBB disruption may underlie cerebral dysfunction. Animal experiments show the development of epileptiform activity following BBB breakdown. In the present study we investigated the neurophysiological, structural and functional consequences of BBB disruption. Adult rats underwent focal BBB disruption in the rat sensory-motor cortex using the bile salt sodium deoxycholate (DOC). Magnetic resonance imaging in-vivo showed an early BBB disruption with delayed reduction in cortical volume. This was associated with a reduced number of neurons and an increased number of astrocytes. In-vitro experiments showed that the threshold for spreading depression and the propagation velocity of the evoked epileptic potentials were increased 1 month after treatment. Furthermore, animals' motor functions deteriorated during the first few weeks following BBB disruption. Treatment with serum albumin resulted in a similar cell loss confirming that the effect of DOC was due to opening of the BBB. Our findings suggest that delayed neurodegeneration and functional impairment occur following the development of the epileptic focus in the BBB-permeable cerebral cortex.